
British Journal of Ophthalmology, 1987, 71, 931-932

Baton twirling: another cause of eye injury
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SUMMARY Baton twirling is an increasingly popular sport, with an estimated 5000 participants in
Scotland alone. The baton, weighing over 200 g, is spun at high speeds and frequently thrown over
40 feet (12 m) into the air. We report a case of a 17-year-old girl who sustained a serious eye injury
after being struck by a baton. The occurrence of eye injury has not been reported in this sport, and
we discuss the potential for injury.

It is well recognised that sport accounts for a
considerable percentage of eye injuries, particularly
racket and contact sports.'2 Baton twirling is a
minority sport but its popularity is growing rapidly,
and the potential for eye injury is high. Eye injury has
not previously been reported, but this case illustrates
the potential danger of the sport.

Case report

A 17-year-old girl was admitted having been struck in
the left eye by one end of her falling baton. At the
time of admission she had a tense orbital haematoma
with periorbital bruising, proptosis, and marked
chemosis. Traumatic mydriasis was present though
no intraocular haemorrhage. X-rays showed a blow-
out fracture of her left orbital floor. Her initial visual
acuity was 6/60 due to a combination of optic nerve
compression by the orbital haematoma and macular
oedema. Her visual acuity was tested half hourly,
and by the following morning vision had improved to
6/24, so that there was no need for orbital decompres-
sion. Subsequently vision improved to 6/18 after
seven days and eventually to 6/6 at eight weeks.
Her eye movements were limited in all directions

of gaze at the outset, a product of the orbital
haematoma. As the haematoma resolved, eye move-
ments improved, leaving only the limitation of
elevation produced by the fracture. This settled,
satisfactorily spontaneously, and eight weeks after
the accident eye movements were full and diplopia
could not be elicited.
Correspondence to Dr Al Fern, Southern General Hospital,
Glasgow G51 4TF.

Discussion

The sport of baton twirling is comparable to gym-
nastics and has shared that sports' recent growth in
popularity. The participants tend to be girls of
teenage and primary school age. The sport is
governed by its National Federation, which organises
tournaments with graded competition, and at the
highest level international events are held. At
present in Scotland there are 2000 registered com-
petitors with an estimated further 8000 non-
registered participants. To put it in context this
overall figure of 10000 can be compared to more
popular sports: 80000 people play squash in Scot-
land; 120 000 play tennis.3 Whereas the figures for
squash and tennis are static, those for baton twirling
have more than doubled in the last five years.
The sport involves spinning a baton about the head

and body as well as throwing it into the air and
catching it. On occasions the baton can be thrown as
high as 15 m. The standard baton is 64 cm long, made
of tubular steel with two hard rubber end-stops
weighing 20 g and 30 g respectively, and an overall
weight of 214 g. The diameters of the end-stops are
3 cm and 4 cm respectively, and both are capable of
entering the orbit.

Table 1 Rotationalforce ofbaton

Spinning at 5 rev/s
Kinetic energy= /2 I W2

= 1/2 (2;tf)2
=5-3J

Assuming displacement of eye of 1 cm:
Force of impact=530 N
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Table 2 Gravitationalforce ofbaton

Falling from 15 m
Kinetic energy=mgh

=0-214kgx9-8ms 'xl5m
=31*5 J

Assuming displacement of eye of 1 cm:
Force of impact =3150 N
Force of rotation=3150+530

and gravity =3680 N

Table 3 Force ofa squash ball

Assuming ball travelling at 120 mph
weighing 25 g:
120mph=54ms-'
KE = 1/2MV2

=½/2x0.025 kgx(54ms-1)2
=36.45 J

Assuming displacement of eye of 1 cm:
Force of impact=3645 N

The baton cannot be spun faster than 5 revolutions/
second and at this rate the force generated by the end
of the baton is 530 N (Table 1). Similarly a baton
falling from 15 m has a force of impact of 3150 N
(Table 2). Thus the maximum force of a baton
spinning at 5 revolutions/second and falling from
15 m is 3680 N.

It is estimated that a squash ball travels at speeds of
up to 120 mph (54 ms-1).4 At this speed a squash ball
weighing 25 g has a force of impact of 3645 N (Table

3), similar to the force of the baton. Both the end-
stops of the baton and the squash ball can enter the
orbit, but they are not directly comparable. The hard
rubber of the end-stop transmits most of its force of
impact to deforming the eye, while a large amount of
the force of the squash ball is absorbed deforming the
ball itself.
Thus baton twirling, a sport growing in popularity,

has the potential to cause serious eye injury, especi-
ally in young people. The forces involved are similar
to those in squash ball injuries, the dangers of which
have been well documented.5 Eye protection,
although recommended, is unlikely to be widely
adopted. It is therefore important to be aware of the
potential dangers of eye injury in this expanding
sport. Interestingly, since this case the governing
body of the sport has insisted on all competitors being
insured against injury, particularly eye injury.
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